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BBeneHue / Introduction

BeeneH TepmuH «CeuncmopasBeaka
Bbicokon Yetkoctu» (CBY), kotopasa otnu4yaetcs
OT TPAaAMLUOHHOW MHTEerpauuen cencmMmopasBenku
Ha noBepxHocTu (CI) n BCI.

WMHTerpauma cuctem perucrpaumm
npegnonaraeT ogHOBpPeMEeHHble HabnoaeHus Ha
NOBEPXHOCTU U B CKBaXWHe U HepPe3OHAHCHbIN
NPWXUM Ha3eMHbIX CEMCMOMNPUEMHUKOB K FPYyHTY.

MNpeanoxeHo NPUMEHATb npwm
obpabotke paHHbIx CIl meToabl aHanusa
BOJTHOBbIX nonem, pelueHus obpaTHbIX
KMAHEeMAaTU4YeCKMX WU AUHAMMYECKUX  3agad,

pa3paboTaHHbIX B cucTeMax ob6paboTKuU AaHHbIX
BCI.

B 3TOM cnyyae KOMMNEHCUPYKTCH He

Bcerpa onpaBAaHHble ynpoLieHus,
npUMeHsieMble B chn, n NosIBNSIIOTCA
AONOJIHUTENbHbIE BO3MOXXHOCTMH,

pa3paboraHHble B BCI.

High Definition Seismic (HDS) is
introduced to present integration of Surface
Seismic (SS) and VSP.

Integration of acquisition means
simultaneous registration of surface and
downhole data plus nonresonance coupling of
geophones to the soil.

It is proposed to apply methods of

wavefield analysis, velocity and dynamic
inversions developed in VSP in SS data
processing.

In this case some inadequate

simplifications adopted in SS are coupled and
some additional applications developed for VSP
become available.



TpexmepHasa cuctema HabnogeHnn / 3D acquisition system

TpexmepHasa cuctema HabnmogeHnn 3D+BCI 3D acquisition (3D+VSP) provides true
Nno3BoOsAeT onpeaensaTb U UCNOSb30BaTb velocity models and true signatures
CKOPOCTHbIe MOAesIn U UCTUHHYIO dbopMmy

CUrHana.



Cuctema HabnwaeHuun 3D+BCI1/ 3D+VSP acquisition system

TpexmepHasa cucrtema HabnoaeHun / 3D acquisition system



AHanu3s BonHoBbIX noneu / Wavefield analysis

AHanu3 BONHOBbLIX Noneu - 3To pasnoxeHue Wavefield analysis is decomposition of
NOJTHbIX UCXOAHLIX BOJTHOBLIX Norien Ha original seismogram into the ensemble of

perynspHblé KOMNOHEHTbI U HeperynsipHblie regular events and irregular component.

ocTaTku. NonesHble BOMHbI — 3TO MCXOAHOE Useful wavefield is difference between full
BOJIHOBOE€ MNMoJjie MMHYC BC€ BblAeJiIeHHbIe and all regular noises.

perynsipHble noMexu.



Cenekuusa BonHoBbiX noneun / Wavefield selection

McxoaoHans cenmcmorpamma OrlrliB

OTpa>xxeHuns

Cenekuusa BonHoBbIX noneun / Wavefield selection



KoHcTpykTuBHBLIM KOHTpOonb KadyectBa / Cunstructive Quality Control

NMonHbIM aHanNn3 BOSTHOBbLIX MOJIEU Full wavefield analysis provides
Nno3BonsieT BbIMNOMHUTb KOHCTPYKTUBHbIN Constructive Quality Control
aHanu3 Ka4yecTBa.

NMpu 3TOM AOCTYNHBLI HE TONBLKO Not only quantitative estimates of s/n ratio

KOoNnn4yecTBeHHblIe OLeHKN OTHOLUeHUS are available but also the content of noises.
cCuUrHan/wym, HO 1 aHanu3 coctaBa Lyma B
3aBMCMMOCTMU OT Pa3fIMYHbIX apryMeHTOB.

NosBnseTcAa BO3MOXHOCTb KOpPpPeKuuun It becomes possible to correct field
MeTOAMKM norneBbiX paboT ansa ocnabneHua acquisition technique to eliminate dominant
AOMUHUPYIOLWMX MOMEX U ONTUMU3ALUN noises and optimize processing chain.

rpacda obpaboTKu.



KoHcTpykTuBHBLIM KOHTpOonb KadyectBa / Cunstructive Quality Control
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CooTHOLWEeHNe 3HepPrun BONMHOBbIX MOJIEN,
NONy4YeHHbIX B pe3yribraTe cerleKuum:
A) c yuéTom ocpceTta, B) no nyHkTam npuéma, C) no nyHKTam B3pbIBa,
D) abcontoTHbIe 3Ha4YeHUA 3HEePrun Ha pasNMYHbIX YacToTax,
E) no yacTore.



OnpepeneHune ctatnvyeckmnx casuroB no cucteme «MOJIMKOP»
Static shifts by “Polycor” method

“Polycor” approach provides deviations
from smooth static shifts along Sp and RP.
SP and RP shifts not influence each other.

No velocity estimates are used.

MeTtopn «lMonukop» No3BonsieT BbIPOBHATbL
KaK BbICOKOYACTOTHYIO TaK U
HU3KOYACTOTHYHO KOMIMOHEHTY CTaTU4YeCKUX
casuroB no NB u NN 6e3 nx B3anMHoro
BIIUAHNA N 6e3 3HAHUA CKOpoCcTel. Takum
obpa3om 3TO nepBasi HUTb, 3a KOTOPYHO
MOXHO MOTAHYTb, YTOObI pacnyTaTb KNnyOoK.

Ona onucaHua rogorpada ncnonblyerca Five members system is used to describe
NATU3BEHHasa cucrtema time graphs

1y, 0, L) = 12 + PP (X)L +h (DL +hy ()L + AL (1, %)+ AL (1,%)



OnpepeneHue cTtaTu4yeckux caBuroB no metoay «Monukop»
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1 - Psgbl koppensiuMOoHHbIX (hyHKLUNA A0 KOPppPeKLuu, CtaTtnyeckue nonpaBKn 3a NMYHKT
2 — psAAbl KOPPENAUUOHHbLIX (PYHKLUN nocre B3pbiBa (a, NSP) n nyHKT npuema (6,
KOppeKuun. NRP) ans okpecTHOCcTEM BpeMeH 2,5 ¢
a — pAAbl KOPPENnAUMOHHbIX PYHKLMWA NO MyHKTaM m1i3c.
BO30YyXXAeHMSA,

6 — pAAbl KOPPEeNALMOHHbLIX (PYHKLMNA NO NMyHKTaM
npuema.



BbLICTPO MeHAOWaACA BO BpeMeHU KOMIMOHEHTa Nossi BPeMEH.
Fast time variable component of time field.

OO6ObI4YHO Ha3bIBaeMbI aHaNIM30M Usually referred to as velocity analysis scan

CKopocTeun npouecc onpeaeneHus of hiperbolyc component of time field is
rmnep6onmMyecKkon coctaBnAoLWEen Nonsa added by linear and square additive
BPeMeH AoMnoriHeH OueHKOU aaAuTUBHOMU components to fit more variable media.

JINHEMHOWN U KBagapaTU4YHOU COCTaBNAIOLMNX
ANs onucaHusa b6onee CrIOXHbIX cpeA.



BbLICTPO MeHAOLWaACA BO BPpeMEeHU KOMIMOHEHTAa Nosisi BPEMEH.
Fast time variable component of time field.

YapaneHue, m MapameTp runep6onbl p, MC/KM K1, mc/Km
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Cemrcmorpamma OTHN KorepeHTHOCTb NMNonnHoMmanbHoe

Cencmorpamma OTI1, cnekTp KOrepeHTHOCTU U KPUBbI€ KNHEMATUYECKUX NapamMeTpoB
OTpPaXXeHHbIX BOMH



CymmupoBaHue npoaoribHbIX PP n o6MeHHbIX PS oTpaxeHum
PP and PS waves summing

KoadhdpuumeHTbl oTpaxeHusa PP BonH PP reflection coefficients strongly depend
CUJTbHO 3aBUCAT OT yAalrieHuA, u aTa on incidence and it cannot be calculated
3aBMCUMOCTbL He MOXeT 6bITb in real cases.

KOMNeHCunpoBaHa paC4eTHbIM nyTeMm.

B T0 e BpeMs koadhpuLmeHT obmeHa At the same time conversion usually is

ob6bIYHO BegeT ce6sa obpaTHO reversly proportional to reflection.
MPONOPLMOHANBHO OTPAXEHMIO.

YnpouleHue nyyeBbix popmyn Hotra- Simplification of ray expressions of Nott-
Lienpuua npuBoANUT K ynpoLieHHoMy Zoeppritz gives the simplified expression
Bblpa>XXeHUo

1

L (@) + —sn( 0)A _(0)
2

NO3BONAKOLIEMY CKNnaablBaTb N300paXKeHuUs It let us stack PP and PS waves to
NPOAOSNbLHBLIX U NONepeYHbIX BOSTH AnS compensate App variations versus
KOMMNeHcauum 3aBUCMMOCTU Ko3apcpumumeHTa incidence with simultaneous widening of

App ot yrna nageHus (0) c ogHOBPEMEHHbIM spectrum approximately 1.5 times.

paclumpeHnemM crnekTpa NpUuMepHoO B
nonTopa pasa.

JTa npoueaypa MoOXeT ObITb NONOXeHa B This procedure may be used as leading
ocHoBy 3adhekTnuBHocTn 3C HabnAeHUN. proof of efficient 2C application.



CymmupoBaHue npoaoribHbIX PP n o6MeHHbIX PS oTpaxeHum
PP and PS waves summing

Vpl/Vp2=3 Vpl/Vp2=1.2

-0,35 T T T T T T B T

Vpl/Vp2=0.8 Vpl/Vp2=0.5

e 3aBucumocTtb Kpp oT yrna E= CymmupoBaHue no chopmyrne TabakoBa-baeBa
=y CymMmMunpoBaHue ¢ SMNUPMUYECKM onTUMasribHbIM Ko3adduumeHTom




KomMmneHcauus oTpaxaTteribHOW XxapakTepMCcTUKU P BOJH NO yrny nageHus

1

dPopmyna TabakoBa-baeBa = A (0)+ —sin(0)A (0)

ppo
2

Acoustic impedance image for Acoustic impedance image for Primaries:
P reflections image (offset SP) sum of images P+PS (offset SP) Zero Offset
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HakannueaHne npogonbHbiX PP 1 06MeHHbIX PS BOMH:
KOMMeHcauua no yrny nageHua n paclumpeHue cnekrpa



Mopenb-6asnpoBaHHasaA BeKTOpHasA MUrpaums

B coBpeMeHHbIX cuctemax oopaboTku
AaHHbIX BCI 0ObIYHO NpuMeHsieTcs
ynpoLjeHHasi cxema Murpauum, He
NO3BOSAKOLLIAAA KOPPEKTHO OTOOpaxaTb
CJTIOXKHOMOCTPOEHHbIe cpeabl.

B cercmopa3Begke Ha NOBEPXHOCTU NpwU
MUrpaLmm NCNonb3yrTCA YNPOLLEeHUs, He
KOPPEKTHbIe Ansli CyoBepTUKarNbHbIX
rpaHuu.

Hamun paspaboTtaH KOppeKkTHbIN MeToA
MoAaenb-0a3npoBaHHON BEKTOPHOMU
MUrpaumm peann3yrowmnin Krnaccuyeckyro
CXeMy aHaNUTUYECKOro NPoAoSKeHNs —
WHBEPCUN B KAXKOOWN TOUKe cpeabl.

B cnyyae ogHokoMmnoHeHTHou CI1 aTtoTt
MeTo4 HeNPMMEeHUM 1 3amMeLllaeTcs
YyNpPOLEeHHOU CXeMOWN KOHEYHO-Pa3HOCTHOro
aKyCTUYeCKOro npoaosikeHns ¢
KoppensiuMen ¢ pacCYMTaHHbIM NyYeBbIM
MEeTOAO0M MNOosieM NMPSAMbIX BOJIH.






UHTennekTyanbHasa cuctrema oopaboTku




UHTennekTyanbHasa cuctrema oopaboTku




3akntodeHue / Conclusions

1. MpepnoxeHHaa uHTerpauusa CI1 u

BCI cosfaet TpEeXMepHyLo cuctemy
HaGnwaeHUn, eAUHCTBEHHO aAeKBaTHYK npu
CUNbHbIX OTKJTOHEeHUAX reonorn4yeckoro

CTPOEHMA OT CyOropmM3oHTarbHOro U oAgHOpPOAHO-
CJIOUCTOrO.

2. MNpeanoxeHHoe NATU3BEHHOE
npeacraBneHue rogorpaca peann3oBaHo B BuAae
TEXHONMOIMMYHbIX NepedbopoB U MOXeT ObITb
MCNONb30BaHO TMpPU MNOCTPOEHUU CKOPOCTHOMU
MoAenu cpeabl OT NOBEPXHOCTU NyTeM UHBEpPCUMn

rogorpadcos.

3. lNpeanoxeHHble MeTOoAbI aHanusa
BOJ/IHOBbIX MONien, KOpPpPEeKuMn CcTaTU4eCcKux
nonpaBoK no mMeToay «lMnukop»,
yeTbipexcgaKkTopHOMn AeKOHBOJoLUN,

CYMMUPOBaHUSA NPOAOSIbHbIX U OOMEHHbIX BOJIH
onpo6oBaHbl B NepBOM MNPUORAMXKEHUU Ha
peanbHbIX AaHHbIX WM [alT OCHOBaHUA Ans
OCTOPOXHOro  ONTMUMM3MA B  BO3MOXHOCTU
NPUHLMNUANbLHOrO NOBbIWEHUA 3PeKTUBHOCTHU
cn.

4. MUHTennekTyanbHas
aBTomMaTuM4yeckaa oOpaboTtka saBnseTcaA  no-
BUAUMOMY €AVUHCTBEHHbIM cnocobom
ONTUMaribHOro npUMeHeHuns NOCTOAHHO

YCNOXHSAKLWUXCA CUCTEM OOpPaObOTKN.

1. Integration of SS and VSP creates
3D acquisition geometry the only adequate if
strong deviations from subhorizontal and homo-
layered geological structures take place.

2. Five-membered presentation of time
graphs is realized as technological chain and
may be used to reconstruct velocity model from
the surface by inversion of time graphs.

3. The method of wavefield analysis?
“Polycor”  statics, 4-factor deconvolution,
stacking of PP and PS waves are applied in first
approximation to real data and it may be
supposed that sufficient improvements in SS
efficiency may be achieved.

4. Intellectual automatic processing is
possibly the only way to meet the challenges of
more and more sophisticated processing.



